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(54) [Title of invention] 
(57) [Summary] 

[Objective] To prevent wearing or damage of 
light emitting element which is for irradiating 
light spot and is located at the tip, in coordi- 
nates entering pointing device for entering 
coordinates by irradiating a light spot on a 
coordinate entering surface of optical coordi- 
nates entering device. 
[Method for solution] A cap 46 which is 
made of light transmitting material and covers 
a light emitting element 41 is located at the tip 
of a pointing device 4. The cap 46 touches 
screen 10 when entering coordinates by 
touching a screen 1 0 which composes a 
coordinate entering surface with the tip of a 
pointing device 4. Light emitting element 41 
does not contact the screen 10 at this moment. 
Further, no external force is applied to the 
light emitting element 41 by above described 
touching because the cap 46 is separated from 
the light emitting element 41 . Accordingly, it 
is able to prevent wearing or damages of the 



Pointing device for entering coordinates 

light emitting element due to said contact or 
external force. 
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[Claims] 

[Claim 1] In pointing device for entering 
coordinates wherein a light emitting element 
for irradiating the light spot is located at the 
tip and which is pointing device for entering 
coordinates for conducting coordinates 
entering by irradiating a light spot on coordi- 
nate entering surface of optical coordinate 
entering device, 

pointing device for entering coordinate which 
is characterized that, 

cap which covers said light emitting element 
and is made of light transmitting material is 
located on the tip of said pointing devise, 
and, said cap is made to contact with said 
coordinate entering surface when entering 
coordinates by contacting tip of said pointing 
device to said coordinates entering surface. 
[Claim 2] Pointing device for entering 
coordinates which is described in Claim 1 and 
characterized that said cap is located being 
apart from said light emitting element. 
[Claim 3] Pointing device for entering 
coordinates which is described in Claim 1 or 
2 and characterized that said cap is mounted 
on the main body of the pointing device for 
entering coordinates over a cushioning 
component comprising elastic material. 
[Claim 4] Pointing device for entering 
coordinates which is described in Claim 1 and 
characterized that said cap is mounted on said 
light emitting element over a transparent 
cushioning component comprising transparent 
elastic material. 

[Claim 5] Pointing device for entering 
coordinates which is described in one of 
Claims 1 through 4 and characterized that the 
transparent material forming said cap is 
reduced with coefficient of friction of surface 
of the cap. 

[Claim 6] Pointing device for entering 
coordinates which is described in Claim 5 and 
characterized that outer surface layer of said 
cap is made to be an added layer which is 
added with lubricant for reducing coefficient 
of friction or a hardened film layer which is 
increased with surface hardness, and inner 



layer on the side of said light emitting ele- 
ment is made to be an non-added layer which 
is not added with said lubricant or non- 
hardened layer. 

[Claim 7] Pointing device for entering 
coordinates which is described in one of 
Claims 1 through 4 and characterized that 
particle shape sliding components having 
lubricant as the main component for reducing 
coefficient of friction of said cap is located to 
exist in dots at least on the surface of said cap. 
[Claim 8] Pointing device for entering 
coordinates which is described in one of 
Claims 1 through 4 and characterized that line 
shape sliding components having lubricant as 
the main component for reducing coefficient 
of friction of said cap is located on the surface 
of said cap. 

[Detailed explanation of the invention] 
[0001] 

[Technical field that the invention belongs] 

This invention relates to pointing device for 
entering coordinates, and especially it is 
pointing device for entering coordinates for 
conducting entering of coordinates by irradi- 
ating a light spot on coordinates entering 
surface of optical coordinate entering device, 
and relates to pointing device for entering 
coordinates wherein a light emitting element 
for irradiating said light spot is located at the 
tip section. 
[0002] 

[Prior technology] Above described optical 
coordinates entering device has been used for 
large display systems with is able to enter 
coordinates, and in that case, it is composed 
that a light spot is irradiated with light emis- 
sion of a light emitting element on a arbitrary 
position on a display surface which is made as 
a coordinates entering surface of large display 
by pointing with a pointing device for enter- 
ing coordinates (hereafter, it is abbreviated as 
pointing device) which is equipped with a 
light emitting element, and by entering the 
coordinates of that irradiated position to 
control externally connected computer or 
enter characters and graphics by hand writing. 
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[0003] As this optical coordinates entering 
device, those which take image of light spot 
on coordinates entering surface by using CCD 
area sensor or linear sensor and calculate and 
output the coordinates of the location of the 
light spot by conducting image processing 
using such as coordinates of center of gravity 
or pattern matching, and those which use 
position detection device called PSD (an 
analog device which provides output voltage 
corresponding to the position of light spot), 
have been known. 

[0004] For example, a device which takes 
image of a light spot by parallel beam of 
visible light with a video camera and detects 
coordinates of irradiated position of the light 
spot, and simultaneously sends control signal 
with infrared diffused light has been disclosed 
in Patent Publication Hei 7-76602. Further, a 
device which conducts coordinates detection 
by using linear CCD sensor and special 
optical mask is disclosed in Patent Publication 
Hei 6-274266. Also, in Patent No. 2503182, 
composition and calibration method of output 
coordinates concerning a device using PSD is 
disclosed. 

[0005] In the pointing devices of these 
previous optical coordinates entering devices, 
there have been nothing which are especially 
specified for the structure around the light 
emitting element such as LED and semicon- 
ductor laser, for example, at light emitting 
section which emits light for the light spot, 
and the light emitting element is exposed at 
the tip of pointing device and the light from 
the light emitting element is directly irradi- 
ated on the coordinates entering surface 
without going through other component. And 
there are cases when coordinates entering is 
done as a so called pointer by irradiating a 
light spot from a location away from the 
coordinates entering surface on a coordinates 
entering surface, however, when it is used as 
a input pen, it has been made to enter the 
coordinates by directly contacting the light 
emitting element to the coordinates entering 
surface. 



[0006] 

[Problems to be solved by the invention] 

However, especially when entering coordi- 
nates by touching a pointing device to coordi- 
nate entering plane, there have been problems 
such as reduction of accuracy of coordinates 
detection due to reduction of amount of 
irradiation of light emission from LED 
element or change of light emission distribu- 
tion by the change of shape of sealing resin as 
a lens, as a result of abrasion or scratching of 
light emitting element, transparent sealing 
resin of LED, for example, due to abrasion 
with the coordinate entering surface. 
[0007] Further, a composition with a filter 
located on the light emitting section has been 
considered in some cases, however, that filter 
itself is an optical component which is not 
allowed to have abrasion or scratching, and is 
a part of the light emitting element as the light 
emitting component, and any composition as 
countermeasure against its abrasion and 
scratching has not been proposed. 
[Means to solve the problem] 
[0008] And replacement of the light emitting 
element or filter, and further entire pointing 
device has been necessary when abrasion or 
scratching of the light emitting element or 
filter advances. 

[0009] On the other hand, because the light 
emitting element such as LED is a general 
purpose industrial component, in order to 
improve the transparent sealing resin of the 
light emitting element itself for reduction of 
abrasion, there is a need of such as improve- 
ment of material considering such as anti 
corrosion against light emitting chip section 
which causes higher cost compared to the 
case of using a general purpose product. 
[0010] Also, there have been a problem that it 
is a cause of scratching on the coordinate 
entering surface too, by repeated contact of 
the light emitting element or the filter in a 
condition of being worn out or scratched with 
the coordinate entering surface. 
[0011] This invention is done considering 
these problems and its objective is to provide 
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a structure which is able to prevent abrasion 
or damage to light emitting element for 
irradiating light spot in above described 
coordinates entering device being used for the 
optical coordinates entering device. 
[0012] 

[Means to solve the objectives] 

In order to solve above described objects, 
according to this invention, in pointing device 
for entering coordinates wherein a light 
emitting element for irradiating the light spot 
is located at the tip and which is pointing 
device for entering for entering coordinates 
for conducting coordinates entering by 
irradiating a light spot on coordinate entering 
surface of optical coordinate entering device, 
a composition is taken that cap which covers 
said light emitting element and comprising 
light transmitting material is located on the tip 
of said pointing devise, and said cap is made 
to contact with said coordinate entering 
surface when entering coordinates by con- 
tacting tip of said pointing device to said 
coordinates entering surface. 
[0013] According to this composition, it is 
able to prevent abrasion or damage of light 
emitting element due to the contact because 
the cap contacts the coordinates entering 
surface but the light emitting element does not 
contacts the coordinates entering surface 
when touching tip of a pointing device to the 
coordinates entering surface to enter coordi- 
nates. 

[0014] Further according to this invention, 
said cap takes a composition that it is located 
apart from said light emitting element. 
[0015] According to this composition, 
external force will not be applied to the light 
emitting element, when entering coordinates 
by touching the tip of a pointing device, thus 
damage to the light emitting element due to 
the external force is prevented. 
[0016] Further according to this invention, 
said cap takes a composition of being 
mounted on the main body of a coordinates 
entering device over a cushioning component 
comprising elastic material, and said cap takes 



a composition of being mounted on said light 
emitting element with a transparent cushion- 
ing component. 

[0017] According to these compositions, it is 
able to cushion the impact being applied to 
the cap when entering coordinates by pressing 
the cap to the coordinate entering surface. 
[0018] Further according to this invention, it 
takes a composition wherein transparent 
material composing said cap is reduced in 
coefficient of friction of surface of the cap, a 
composition wherein particle shape sliding 
component having lubricant for reducing 
coefficient friction of said cap as the main 
component is located at least on the surface of 
said cap in dot shape, and a composition 
wherein line shape sliding component having 
lubricant for reducing coefficient friction of 
said cap as the main component is located on 
the surface of said cap. 
[0019] According to these compositions, 
coefficient of friction of cap surface is re- 
duced and sliding of the cap is good espe- 
cially when entering characters and line 
images by moving the cap while contacting 
the coordinate entering surface, which is able 
to prevent abrasion and damage of the cap 
and the coordinates entering surface and 
improves operating feel of the pointing 
device. 
[0020] 

[Forms of embodiment of the invention] 

Forms of embodiment of this invention is 
described below by referring to illustrations. 
The description made here is form of em- 
bodiment of a pointing device for optical 
coordinates entering device being used for a 
large display system which is able to enter the 
coordinates. 

[0021] [Description of schematic composition 
of a large display system including coordinate 
entering device] At first, a description is 
made on schematic composition of a large 
display system including coordinate entering 
device according to the form of embodiment 
of this invention, using Figure 2. 
[0022] The coordinates entering device which 
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is show in Figure 2 is mainly composed with 
a screen 1 0 which composes display surface 
as well as coordinates entering surface, a 
pointing device 4 which irradiates a light spot 
5 by emitting light beam 45 to it, and a 
coordinate detector 1 which detects coordi- 
nates of irradiated position of the light spot 5 
on the screen 10. A projection type display 
device 8 which displays such as images and 
above described coordinates information on 
the screen 10 is provided as the output device 
in the display system along with these compo- 
sitions. 

[0023] Detail of the pointing device 4 is 
described later. 

[0024] The coordinates detection device 1 is 
composed with a coordinates sensor section 2, 
a controller 3 which conducts such as control 
of this sensor section 2 and coordinates 
calculation, light receiving element 6 as the 
control signal detection sensor, and signal 
processing section 7, and it detects coordi- 
nates of irradiated position of the light spot 5 
on the screen 1 0 and control signal corre- 
sponding condition of each of later described 
switches on the pointing device 4, and sends 
information of control signal of detected 
coordinates and control signal to externally 
connected devices such as a computer which 
is not shown in the drawing with the control- 
ler 3. 

[0025] The projection type display device 8 is 
composed with an image signal processing 
section 81 to which image signal from exter- 
nally connected devices such as a computer as 
the source of signal which is not shown in the 
drawing is entered, a liquid crystal panel 82 
which is controlled by it and generates images 
corresponding to said image signal, an 
illumination optical system comprising a lamp 
83 which illuminates this, a mirror 84 which 
reflects that illumination light, and a con- 
denser lens 85 which condenses direct illumi- 
nation light from the lamp 83 and reflected 
light from the mirror 84, and a projection lens 
86 which projects images on the illuminated 
liquid crystal panel 82 on the screen 10, and it 



is able to display desired images on the screen 
10. 

[0026] The screen 10 is made to have appro- 
priate light diffusion property for widening 
observation angle of the projected images, 
thus it is composed that the light beam 45 
being emitted from the pointing device 45 is 
also diffused at the position of light spot 5 and 
a part of the light being diffused at the posi- 
tion of the light spot 5 will enter the coordi- 
nates detection device 1 regardless the posi- 
tion on the screen 1 0 or direction of the light 
beam 45. 

[0027] By thus composing, it is able to enter 
and output information in a relation almost 
like "paper and pencil" by pointing desired 
position and entering coordinates by irradiat- 
ing light spot 5 with the pointing device 4 on 
the screen 10, moving irradiated position to 
continuously entering coordinates of the trace 
of the movement, to enter character informa- 
tion and line image information, and by 
displaying the information with the projection 
type display device 8 on the screen 10. 
Further, by displaying such as buttons and 
icons on the screen 10, and irradiating light 
spot 5 on them to enter later described control 
signal along with the coordinates, it is able to 
freely conduct entering operation such as 
button operation and selection and determina- 
tion of icon. 

[0028] [Description of pointing device 4] 
Detail description of pointing device 4 is 
made below. Figure 3 is schematic composi- 
tion drawing of a pointing device 4. As 
shown in this, a pointing device 4 has a light 
emitting element 41 which is located at the tip 
of it and comprises such as semiconductor 
laser or LED for emitting light beam for 
irradiating light spot, a light emission control 
section 42 which controls its light emission, 
power supply section 44, and four each of 
control switches 43A through 43D. Also, a 
cap 46 which covers the light emitting ele- 
ment 4 1 is located on the tip of the pointing 
device 4. Detail of the cap 46 is described 
later. 



5 



[0029] The light emission control section 42 
conducts ON and OFF of the light emission 
and light emission control carrying control 
signals by modulating its light emission with 
later described modulation method, corre- 
sponding to operational modes of the four 
control switches 43 A through 43D. 
[0030] Figure 19 is a table showing opera- 
tional modes (driving modes of light emitting 
element 41 ) of the pointing device 4 by 
controlling of light emission control section 
42 corresponding to the operation of control 
switches 43A through 43D, and the switches 
A through D in this table 19 correspond 
control switches 43A through 43D in Figure 
3. Where, "Light Emit" corresponds later 
described light emission signal (coordinates 
signal), "Pen Down" and "Pen Button" 
correspond pen down in entering characters 
and line images and button selection and 
control signal of pen button for conducting 
such as calling of menu, respectively. Fur- 
ther, O shows a condition of pressing (oper- 
ating) each switch, X shows released condi- 
tion (not pushed condition). 
[0031] An operator holds the pointing device 
4 and point the tip where the light emitting 
element is located toward the screen 10. The 
switch 43A is located at a position where the 
thumb naturally contacts, and light beam 45 is 
emitted by pressing this. Light spot 5 is 
irradiated on the screen 1 0 by this and light 
emitting signal (coordinates signal) starts to 
be output in later described modulation 
system, however, control signals for pen 
down and pen button are in OFF state. 
Therefore, only display of pointing position 
by the movement of cursor corresponding to 
the movement of the light spot 5 and highlight 
switching by button is done on the screen 10. 
[0032] Further, by pressing switches 43C and 
43D which are located at positions where 
index finger and middle finger will naturally 
touch, control signals of pen down and pen 
button are output as carried signal with light 
emitting signal as shown in Figure 19. Which 
means that by pressing the switch 43C, it 



turns into a state of pen down, image control 
such as initiation of entering characters and 
line images and selection and determination 
of buttons is enabled. Further, by pressing the 
switch 43D, it turns into a state of pen button, 
which enables entering different functions 
such as calling menu. According to these, an 
operator is able to smoothly operate with one 
hand on arbitrary position on the screen 10 by 
quickly and accurately drawing and entering 
characters or graphics, and selecting button or 
menu. 

[0033] Further, the switch 43B is located at 
the tip of the pointing device 4 with compos- 
ing the cap 46 as its control component, and it 
activates by pressing the tip of the pointing 
device 4 to screen 10, namely by pressing the 
cap 46. The switch 43B turns ON by an 
operator holding the pointing device 4 and 
pressing the tip of the pointing device 4 to 
screen 10 while not pressing the switch 43 A, 
and light emitting signal and pen down signal 
are output in overlay and turns into a state of 
pen down. Accordingly, it is able to conduct 
natural pen entering operation without doing 
extra button operation. 
[0034] Further, when the switch 43A is 
pressed in this condition, pen button signal is 
output. Which means that the switch 43A has 
a function of pen button in this situation. 
[0035] Instead, the light emitting element 41 
emits light by pressing the switch 43A 
without pressing the tip of the pointing device 
4 to screen 10, and light spot 5 is irradiated, 
and it is able to move cursor by moving it. 
However in practicality, entering of charac- 
ters and graphics is much easier and accu- 
rately done in a condition while contacting the 
tip of pointing device 4 on entering surface, 
instead of doing in a space away from the 
entering surface. 

[0036] As described, natural and smooth 
operation is available with this form of 
embodiment by using four switches 43A 
through 43D both away from the screen 10 
which is the entering surface or right at the 
front of it, and able to select according to the 
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situation. Further, if it is for exclusively 
direct input (if not used as a pointer), the light 
emitting element 41 does not have to be an 
element which emits parallel light beam but 
able to be a diffusion light source, therefore, it 
is able to use LED which is less expensive 
and has longer life than semiconductor laser. 
[0037] However, things which have to be 
considered in a use of directly contacting the 
tip of pointing device 4 to the screen 1 0 is that 
the problems concerning such as abrasion 
which is caused by the friction between the 
tip of pointing device 4 and the screen 10. A 
cap 46 is located for this in this form of 
embodiment, and its detail is described later. 
[0038] Further, it is able to use two types of 
pointing devices 4 for proximity by using 
LED and distance by using semiconductor 
laser for light emitting elements, respectively, 
simultaneously operate multiple pointing 
devices 4 with multiple operators, and use 
multiple pointing devices having different 
properties such as different color and width of 
lines to enter. In these cases, a light emission 
control section 42 is constituted to send 
unique ID number for that pointing device 4 
along with control signals. Further, it is 
constituted to determine properties such as 
size and color of displayed lines to be dis- 
player on the screen 10 by such as software in 
externally connected device side, corre- 
sponding to sent out ID number. These 
properties are also able to be changed for 
setup with a button or menu on the screen 10. 
Operation for this may be made to send a 
change signal by locating such as a separate 
control button on a pointing device 4 and 
operating it. For these setup, it is also possi- 
ble to constitute to hold the condition in a 
pointing device 4 or in a coordinates detection 
unit 1 and to send the property information to 
externally connected devices instead of ID 
number. 

[0039] Further, these additional control 
buttons may be set to be able to conduct other 
functions such as ON and OFF of the display 
device, switching of signal source and opera- 



tion of recording device. Further, it is able to 
send various useful signals such as detecting 
pen pressure by locating pressure sensing 
means on one side or both sides of the 
switches 43A and 43B and sending this pen 
pressure signal with the control signal. 
[0040] Details are described below on light 
emitting signal and control signal which are 
output corresponding to the operation of the 
switches 43A through 43D. 
[0041] As described above when switch 43 A 
or switch 43B on pointing device 4 is turned 
ON, light emission of light emitting element 
41 starts, and in its light emitting signal, a 
leader section is output first which comprises 
a chain of light pulses which continues for 
relatively long, and multiple bit code (such as 
maker ID) comprising short light pulses 
follows it, and then a chain of light pulses of 
sending data comprising data of such as pen 
ID, pen down and pen button is sequentially 
output following pre-defined order and 
protocol (refer to LSG signal in Figure 7). 
[0042] This form of embodiment uses data 
coding system wherein "1" bit has twice wide 
distance over "0" bit for each data bit, how- 
ever, various types are able to be used for the 
coding system. However, it is desirable to 
have such as consistency of average light 
amount of light emission of the light emitting 
element 41 for coordinates detection, and 
substantially large clock component for 
conducting PLL synchronization, and further, 
considering that such as there is no problem 
for making redundancy relatively large 
considering amount of data to be sent, it is 
coded in a method wherein 6 bit (64 each) 
data is assigned to 108 each of code in 10 bit 
long code, 1 and 0 are in same number and 
continued number of 1 or 0 is 3 or less, in 
this form of embodiment. By taking this type 
of coding method, average light amount is 
consistent and sufficient clock component is 
contained, thus stable synchronization signal 
is able to be easily generated at decoding. 
[0043] Further, although control signals for 
above described pen down and pen button are . 
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2 bits, other long data such as ID must be 
sent. Therefore in this form of embodiment, 
it is constituted that 24 bits are made as one 
block by placing first 2 bits for control signal, 
next 2 bits for content identification code (for 
example, pen pressure signal is 00, ID is 1 1 , 
etc.) and following 2 bits for parity of those, 
and after that, 16 bit data and 2 bit parity. 
[0044] When this data is coded by above 
described system, it turns into 40 bit long 
signal. 10 bit long sink code is attached to the 
front of it. This sink code uses a special code 
of continuation of four 0's and five l's or its 
reverses pattern (switched according to end of 
immediately previous block being 1 or 0), and 
made to be easily distinguished from data 
word and able to demodulate the data by 
securely identify its location even within a 
data chain. Accordingly, it becomes a 50 bit 
long transmission signal for one block, and it 
will transmits control signal and 16 bits of ID 
or data of such as pen pressure. 
[0045] Further in this form of embodiment, 
average transmission bit rate is 5 kHz which 
is 2/3 of the second frequency because 7.5 
kHz which is 1/8 of the first frequency 60 
kHz that corresponds to above described 
pulse chain is made as the second frequency, 
its cycle is made to be the cycle of "0" bit, 
and above described coding system is used. 
Further, because one block is 50 bits, one 
block and 24 bits of data is going to be sent at 
1 00 Hz. Therefore, effective bit rate without 
parity is 2000 bits/second. 
[0046] [Detailed description of cap] Detail 
description of cap 46 is made below. 
[0047] A cap 46 made of transparent material 
is located on the tip of pointing device 4 to 
cover the light emitting element 41 as shown 
in Figure 1 , in the pointing device 4 of this 
form of embodiment. Although Figure 3 
shows a composition wherein the cap 46 is a 
operating component of the control switch 
43B, the cap 46 is does not have to necessar- 
ily be the operation component which com- 
poses a switch as long as it is in a composi- 
tion to cover the light emitting element 41. In 



Figure 1, the cap 46 is not a operating com- 
ponent which composes a switch, but it shows 
a composition that it is fixed and mounted on 
the tip of a pointing device 4 as a mere cap for 
only covering the light emitting element 46 
(in this case, such as pen down function may 
be given to a switch which is located on other 
part of the pointing device 4). 
[0048] The cap 46 is a component which 
contacts with the screen when entering 
coordinate in a mode wherein the tip of 
pointing device 4 is directly touches the 
screen 10, and the light emitting element such 
as LED will not directly contact with the 
screen in this composition. Further, because 
the cap 46 is mounted on the body of the 
pointing device 4 being apart from the light 
emitting element 41 in space, external force 
by directly pressing the cap 46 to screen 10 
will not occur on the light emitting element 
41. 

[0049] Therefore, there is no occasion that 
light emitting condition is affected by the 
light emitting element 41 being abraded or 
scratched by the friction with the screen, and 
it will not be damaged by said external force. 
[0050] The cap 46 is required to have a light 
transmitting property which passes light in 
order to passing the light without much 
attenuation from the light emitting element 41 
and project the light on the screen 10, and it is 
formed by using transparent resinous material 
such as PMMA (methacrylic resin), AS 
(styrene acrylonitrile copolymer), PS (poly- 
styrene), PC (polycarbonate) and epoxy resin, 
for example. Of course it may be other 
material as long as it is a material having 
above described light transmitting property, 
and it may be colored. 
[0051] Further, the cap is mounted so that it 
exists within a range where it is the tip of the 
pointing device 4 and contacts with screen 1 0, 
and it is in nearly hemispherical dome shape 
having certain thickness as shown in Figure 1 
so that it is able to work even with the point- 
ing device in tilted position when entering 
coordinates. 
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[0052] However, it is sufficient if it exists 
within a necessary minimum range as long as 
it exists within a range wherein it contacts 
with the screen 10, and it may be composed to 
exist in smaller range than the case of Figure 
1 as shown if Figure 13. Also, as shown in 
the same Figure 13, it may be in a composi- 
tion to mount the cap 46 on the tip of pointing 
device 4 with cushioning material 47 made of 
elastic material such as rubber in order to 
soften impact when pressing the cap 46 on the 
tip of pointing device 4 to the screen 10. 
[0053] Further, in the case of Figure 13, the 
cushioning material 47 is also located apart 
from the light emitting material 41 as same as 
the cap 46, and made to prevent external force 
being applied to the light emitting element 41 
when entering coordinates by pressing the cap 
46 to the screen 10. 

[0054] Further, although it is not shown in the 
illustrations, cap 46 is made to further cover 
the filter component too, when a filter com- 
ponent is attached to the light emitting 
element 41. 

[0055] Also, as shown in Figure 14, it may be 
made in a structure wherein a transparent 
cushion component 48 comprising such as 
elastic material or elastomer such as silicone 
rubber is located between the light emitting 
element 41 and the cap 46, namely a structure 
wherein the cap 46 is mounted with a trans- 
parent cushioning material 48 on the light 
emitting element 41 . By making in this 
structure, it is able to reduce the impact when 
pressing the cap 46 on the tip to the screen 1 0 
when entering coordinates. Further, by 
controlling the thickness of the transparent 
cushioning component consistent, it is able to 
make the gap between the light emitting 
element 41 and the cap 46 consistent with the 
light emitting element 41 as reference, and 
able to control variations of individual unit. 
[0056] In this case of the structure being 
shown in Figure 14, there is no space between 
the light emitting element 41 and the cap 46 
which covers it, however a transparent 
cushioning component 48 exists there, thus 



there is no situations that external force by 
pressing the cap 46 on the tip of the pointing 
device 4 at the time when entering coordi- 
nates is directly applied as is on the light 
emitting element 41 and impact is cushioned. 
[0057] As described, it is able to prevent 
abrasion and damage of light emitting ele- 
ment 41 by making in a structure to cover the 
light emitting element 41 with a cap 46 
comprising transparent material. 
[0058] Further, in the cap 41, material of the 
cap 41 may be in a material which is able to 
reduce coefficient of friction with screen 10 
while maintaining the transmittance (total 
light transmittance) above certain level, in 
order to reduce wearing and scratching due to 
the contact with screen 10. 
[0059] For example, lubricant, which is 
generally used for making molding easier by 
improving fluidity when molding thermo- 
plastic resin or making easier to release 
molded parts from mold, is added. By adding 
this lubricant to light transmitting material 
forming the cap 46, it is able to reduce 
friction resistance between the cap 46 and the 
screen 10. As this lubricant, Vaseline/silicone 
grease, and colloidal silica are used, in 
concrete, for example. Further, as other 
materials, plastic molding lubricant of higher 
aliphatic acid, higher alcohol type, aliphatic 
acid ester type, glyceride type, aliphatic acid 
amide type, composite type (lubricants for 
food package container and medical plastic 
products of such as PVC and polyolefin) may 
be used alone or mixed. 
[0060] As for the method of addition, it may 
be mixed while polymerization and may be 
mixed by thermally melting with such as an 
extruder. As for the adding amount, around 
1000 ppm is appropriate not to add significant 
effect to the total transmittance, however, it 
may be further increased for improving the 
sliding effect. However, if it is excessively 
increased, the light transmitting material of 
the cap 46 turns yellow and is affected 
depending of wave length, thus, addition of 
additives for changing the color which would 
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not be affected (bluish, for example) at the 
same time is desired. 

[0061] Further, in order to reduce the influ- 
ence on total light transmittance by the 
addition of lubricant, only outer side of 
surface layer of the cap 46 which contacts the 
screen 10 may be made to be an added layer 
being added with lubricant and inner layer on 
the light emitting element side may be made 
to be non-added layer 462, as shown in Figure 
15. By making in this two layer composition, 
it is able to reduce abrasion by increasing 
slidability at the location where it contacts 
with the screen 10 while hardly reducing the 
amount of light of light emission from the 
light emitting element 41 . 
[0062] Further, in order to reduce abrasion 
and scratching by said contact with the screen 
10, a hardened coating layer of UV irradiated 
paint of acrylic compound as the majority or 
with silicone type paint may be formed on 
said surface layer and the inner layer may be 
made as un-hardened layer. 
[0063] Further, such as the lubricant which is 
added as the material for reducing coefficient 
of friction to the cap 46 may be uniformly 
added to said transparent resin that composes 
the cap 46 and uniformly melted to make it 
have nearly uniform optical properties, for 
example, however, it may be made to locate 
small particle shape (bead shape) sliding 
components 463 having lubricant as the main 
component to reside on outer surface of the 
cap 46 in dots as shown in Figure 16(a), and 
composed that only the sliding component 
463 directly point contacts with the screen 10 
when directly entering coordinates. Figure 
1 6(b) is the front view of the cap 46 in this 
case. And similarly, the sliding components 
are formed in circular line shapes when the 
cap 46 is viewed form the front as Figure 
16(c) to locate in multiple number in concen- 
tric layout on outer surface of the cap 46, to 
similarly make the sliding component con- 
tacts 463 the screen at direct entering of 
coordinates. 

[0064] By making in these compositions, it 



not only provides effective slidabilities at the 
contact of cap 46 and screen 10, but also it is 
effective for generating appropriate blur in 
later described image focusing optical system 
and making data entry angle of the pointing 
device 4 broader, because the sliding compo- 
nents 463 which are low in transparency are 
in dot or linear shape do not significantly 
affect amount of light of light emission of the 
light emitting element 41 in areal ratio, and 
appropriate diffusion property is obtained by 
the reflection of light from the light emitting 
element 41 with the sliding component 463 at 
the same time. 

[0065] Figure 17 further shows a structure as 
another form of embodiment wherein said 
particle shape sliding component 463 is 
dispersed and added in not only on the surface 
area but also in the thickness direction of the 
cap 46. According to this composition of the 
cap 46, good operatability and light emitting 
property are obtainable because the sliding 
component 463 always exists inside and the 
slidability is not ruined even when the cap 46 
is abraded due to the friction with the 
screen 10. 

[0066] Further as shown in Figure 18, said 
particle shape sliding components 463 may be 
dispersed in higher density toward outer 
surface side of the cap 46, considering that 
location where the cap 46 contacts with the 
screen 10 is mainly outer surface region. 
[0067] As described above, by using light 
transmitting material being added with 
lubricant for the material of cap 46, or locat- 
ing sliding component 463 having lubricant as 
main component in particle shape or line 
shape on the cap 46, slidability is good 
because coefficient of friction of the cap 46 is 
little, when entering coordinates by directly 
pressing the cap 46 to the screen 10, espe- 
cially conducting coordinates entering ac- 
companying rubbing actions with stroke work 
for such as character entering and graphics 
drawing. Accordingly, wearing and scratch- 
ing of cap 46 and screen 1 0 are reduced, and 
it is able to emit light and detect in always 
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stable amount light, to prevent reduction of 
coordinates detection accuracy. Also, there is 
no sticking feel for users and operational feel 
is improved because slidability of the pointing 
device 4 against the screen 10 is improved 
when entering coordinates. 
[0068] [description of coordinates detection 
device 1] Composition of coordinates detec- 
tion device 1 is described below using Fig- 
ure 4. As shown in Figure 4, a light receiving 
element 6 which conducts detection of 
amount of light in high sensitivity with later 
described light condensing optics for detect- 
ing above described control signal, and two 
linear sensors 20X and 20Y (corresponds to 
coordinates sensor section 2 in Figure 2) 
which detects direction of arrival of light with 
later described focusing optical system for 
detecting the coordinates, are located in the 
coordinate detection device 1 , and they 
respectively revive diffused light from light 
spot 5 being irradiated on the screen 10 with 
the light beam from light emitting element 41 
of the pointing device 4. Also, a frequency 
detection section 7 1 and a control signal 
detection section 72 are located in the coordi- 
nates detection device 1 as a unit to compose 
the signal processing section 7 in Figure 2, 
and a sensor control section 31, an AD 
converter section 31 A, a coordinates proces- 
sor 32 and a communication control section 
33 are located as those which compose the 
controller 3 in Figure 2. The light output 
signal of the light receiving element 6 is 
processed with these and above described 
control signal is detected, and at the same 
time, the linear sensors 20X and 20Y are 
controlled, their output signals are processed, 
and coordinates are calculated. In the fol- 
lowing, detail and in sequence descriptions 
are made on the signal processing system 
which conducts such as detection of control 
signal by processing output signal of the light 
receiving element 6, composition of the liner 
sensors 20X and 20Y and signal processing 
system, and calculation of coordinates. 
[0069] [Description on signal processing 



system of light receiving element 6] 
At first, detail of signal processing system of 
the light receiving element 6 is described. A 
condenser lens 6a (refer to Figure 2) is 
mounted on the light receiving element 6 as a 
light condensing optical system, and detects 
amount of light in specific wave length from 
entire range on the screen 10 in high sensitiv- 
ity. This detection output is wave detected 
with a frequency wave detection section 71 in 
the composition in Figure 4, then digital 
signal containing data such as control signal 
(above described control signal being overlaid 
on light emitting signal by the light emitting 
control section 42 of the pointing device 4) is 
demodulated at the control signal detection 
section 72. 

[0070] Figure 7 is a timing chart which 
explains demodulating operation of the 
control signal. The light output signal from 
the pointing device 4 containing data com- 
prising a chain of bits as described above is 
detected as light output signal LSG with the 
light receiving element 6 and wave detected 
with the frequency wave detection section 71 . 
The frequency wave detection section 71 is 
composed to synchronize with the pulse 
frequency of the first frequency which is the 
highest among the light output signal LSG, 
and demodulates the modulated signal CMD 
without being affected by external light by 
using with an optical filter. This wave 
detection method is the same as widely and 
practically used infrared remote controller 
which is a highly reliable wireless communi- 
cation system. 

[0071] In this form of embodiment, 60 KHz 
which is higher band than generally used 
infrared remote controller as said first fre- 
quency, for example, is used, to compose not 
to malfunction even when used together. 
However, it is possible to make this first 
frequency be the same band with generally 
used infrared remote controller, and in this 
case, malfunctioning is prevented by distin- 
guishing with such as ID. 
[0072] Then, modulated signal CMD which 
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has been wave detected with the frequency 
wave detection section 71 is recognized as 
digital data with the control signal detection 
section 72 and above described control 
signals such as pen down and pen button are 
reconstructed. These reconstructed control 
signals are sent to communication control 
section 33. 

[0073] Further, the frequency of the code 
modulation which is contained in the modu- 
lated signal CMD and is the second frequency 
is detected with the sensor control section 3 1 , 
and the linear sensors 20X and 20Y are 
controlled with this signal. Which is that, it is 
reset at a timing of header section which is 
shown in Figure 7 in the sensor control 
section 3 1 , and then it generates a signal LCK 
which phase synchronizes with the end of the 
modulation signal CMD. Accordingly, this 
generated signal LCK is a signal of constant 
frequency being synchronized with existence 
or non-existence of light emission from the 
pointing device 4. 

[0074] Also, a signal LON showing existence 
of light input and a sensor reset signal RCL 
which is initiated by this signal LON are 
generated from the modulated signal CMD. 
Two linear sensors 20X and 20Y are reset 
while this sensor reset signal RCL is at high 
level, and later described synchronized 
integration operation starts by the timing of 
the end of the sensor reset signal RCL which 
synchronizes with the start of the signal LCK. 
[0075] On the other hand, the control signal 
detecting section 72 detects the header 
section, and when it confirms that it is not 
other device or a noise but input from the 
pointing device 4 has started, a signal that 
shows this confirmation is transmitted to the 
sensor control section 3 1 from the communi- 
cation control section 33, a signal CON which 
shows operation effectiveness of the linear 
sensor 20X and 20Y is set at high level, and 
operation of the coordinates calculation 
section 32 starts. 

[0076] Figure 8 shows a timing charts of each 
of above described signals when light output 



signal LSG ceases and at completion of 
above described series of recovery operation. 
As being described here, when modulated 
signal CMD, which has been wave detected 
from the light output signal LSG, keeps low 
level for longer than certain time period, the 
signal LON which show existence of light 
input turns into low level and further, the 
signal CON which shows effectiveness of 
sensor operation turns into low level, and as a 
result, it finishes the output operation of 
coordinates by the linear sensors 20X and 
20Y. 

[0077] [Description on composition of linear 
sensors and signal processing system] 
Details of composition of linear sensor 20x 
and 20Y, and signal processing system are 
described below. At first, Figure 5 shows 
positioning relation of the linear sensor 20X 
and 20Y and image focusing optical system. 
As it is shown here, images of the light spot 5 
on the screen 10 are focused on light sensor 
section (sensor allay) 2 IX and 21 Y of the 
linier sensors 20X and 20Y as linear images 
91 X and 91 Y, with cylindrical lenses 90X and 
90Y as the image focusing optical systems. 
By placing these two sensors 20X and 20Y 
and lenses 90X and 90Y accurately in right 
angle, outputs having a peak at a pixel repre- 
senting X coordinate and Y coordinate, 
respectively, are obtained. 
[0078] And these two sensors 20X and 20Y 
are controlled by a sensor control section 3 1 
in the composition of Figure 4, and respective 
signals are converted into digital signals with 
AD converter section 31 A being connected to 
the sensor control section 3 1 and sent to 
coordinates calculation section 32, output 
coordinates values are calculated there, and 
the result of its output to external devices 
such as a computer, which is not shown in the 
illustration, with a specific communication 
method along with the data of control signal 
from the control signal detecting section 72, 
through the communication control section 
33. Further, in order to conduct operations 
such as at adjustment which are different from 
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normal (setting of user calibration values, for 
example), mode switching signal is sent from 
the side of communication control section 33 
to the sensor control section 31 and coordi- 
nates calculation section 32. 
[0079] The X coordinate detection linear 
sensor 20X and Y coordinate detection linear 
sensor 20Y which are located in allay shape 
are in identical composition, and their internal 
composition is shown in Figure 6. 
[0080] Te sensor allay 21 which is the light 
receiving section comprises N each of pixel 
(64 pixels, for example), and electric charge 
corresponding to the amount of received light 
is stored in an integration section 22. The 
integration section 22 comprises N each and it 
is able to be reset by applying voltage to gate 
ICG, therefore, electronic shatter operation is 
possible. The electric charge which is stored 
in this integration section 22 is transferred to 
accumulation section 23 by applying a pulse 
voltage to electrode ST. This accumulation 
section 23 comprises 2N each, and electric 
charges are separately accumulated respec- 
tively corresponding to H (high level) and L 
(low level) of synchronized signal LCK with 
the light emitting timing of the pointing 
device 4. After that, separately accumulated 
respective electric charges in synchronization 
with ON and OFF of light is transferred to a 
linear CCD section 25 comprising 2N each 
through shift section 24 comprising 2N each 
which is provided for simplify the transfer 
clock. 

[0081] According to this, electric charges 
corresponding to ON and OFF of light of 
sensor output in N each, respectively, are 
going to be memorized in aligned in the linear 
CCD section 2. These electric charges being 
aligned in the linear CCD section 25 are 
transferred in sequence to ring CCD section 
26 comprising 2N each. This ring CCD 
section 26 is emptied with signal RCL at the 
CLR section 27, then start to accumulate 
electric charges from the linear CCD section 
25 in sequence. 

[0082] Thus accumulated electric charges is 



read out with an amplifier 29. This amplifier 
29 outputs voltages which are proportional to 
the amount of accumulated electric charges, 
and in practicality, it outputs difference of 
adjacent electric charges, namely the value of 
difference which is electrical charge amount 
when the light emitting element 41 is ON 
minus electrical charge amount when not ON, 
with amplification. 

[0083] One example of output wave shapes of 
the linear sensor 20X and 20Y being obtained 
at this moment are shown in Figure 9. In 
Figure 9, wave shape of B is the wave shape 
when only signal when the light emitting 
element 41 is ON, and wave shape A is the 
wave shape when it is not ON, namely wave 
shape of external noise only (as shown in 
Figure 6, electric charges of pixels corre- 
sponding to these A and B wave shapes are 
aligned in adjacent in the ring CCD section 
26). The amplifier 29 outputs the differential 
value of those adjacent electric charges (wave 
shape of B-A) with non-distractively ampli- 
fied, and the signal of image of light alone 
from the pointing device 4 is able to be 
obtained with this, and stable entering of 
coordinates is enabled without being affected 
by external disturbing light (noise). 
[0084] Further, if the maximum value of B-A 
wave shape which is shown in Figure 9 is 
defined as PEAK value, the PEAK value will 
increase according to the time when accumu- 
lation time that the sensor functions against 
light is increased. In another word, it is able 
to obtain always consistent quality of output 
wave shape, if time period for one cycle of 
signal LCK is made as accumulation unit time 
and accumulation number n is defined with 
that as the unit, and the PEAK value will 
increase by increasing the accumulation 
number n and it detects the fact that this 
PEAK value has reached specific level of 
THI. 

[0085] On the other hand when external 
disturbing light is extremely strong, there is a 
concern that transfer electric charge at the 
ring CCD 26 may saturated before peak of the 
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differential wave shape B-A reaches sufficient 
size. Considering this kind of situations, a 
skim section 28 having skim function is 
attached to the sensor. The skim section 28 
monitors signal level of not ON, and when 
signal level exceeds specific value at An 
which is at n times in Figure 10 (single doted 
line in the graph), it removes certain amount 
of electric charges for respective pixels of A 
and B. By this, it turns into a wave shape 
which is shown by An+1 at the next n+1 time, 
and it is able to continue accumulation of 
signal electric charges without causing 
saturation by repeating this even if there is 
strong external disturbing light. Accordingly, 
even if the amount of light of ON and OFF 
light is little and weak, it enables to obtain 
sufficient size of signal wave shape by 
continuing the integration operation for many 
times. Especially when a light source of 
visible light region is used for the pointing 
device 4, signal of displayed images will 
overlay, it enables to obtain extremely little 
noise and sharp wave shape by using above 
describes skimming function and difference 
output. 

[0086] Next, Figure 1 1 is a flow chart show- 
ing a series of function of sensor control on 
the linear sensor 20X and 20Y by the sensor 
control section 31. As it is shown here, the 
sensor control section 3 1 first starts sensor 
controlling function at step SI 01, then moni- 
tors the signal CON at step SI 02. And when 
the signal CON reaches high level, it sets flag 
pon to 1 at step SI 03 and sets number of 
accumulation n to 0, and judges whether the 
PEAK value (peak level) of sensor output is 
greater than 1 or not at step S 1 04. 
[0087] If it is smaller than TH1, it judges 
whether accumulation time n exceeds the first 
specific number nO or not at step SI 05. If not 
exceeding, it moves to step SI 06 and in- 
creases the accumulation time n by 1 and 
returns to step SI 04. And when the PEAK 
value gets greater than TH1 or n exceeds nO, 
it advances to step SI 07, and turns the inte- 
gration stopping signal RON into high level 



(H) to stop the integration process. Then 
processing of coordinates value calculation by 
the coordinates calculation section 32 starts. 
[0088] After that, when n exceeds the second 
specific time nl in the count loop of step 
SI 08 and SI 09, it turns the integration 
stopping signal RON to low level and at the 
same time turns the sensor reset signal RCL 
to high level while a few times of signal LCK 
(2 times in Figure 8), and proceeds to step 
SI 12 to judge the signal CON is high level or 
low level, and while it is at high level, the 
functions of steps SI 03 through SI 12 are 
repeated, and calculation of coordinates is 
conducted for every period which is deter- 
mined by said specific number nl. 
[0089] Further, even if the signal CON drops 
by the influence of such as dust, step Sill is 
provided wherein it waits for the time of one 
cycle which is determined by said specific 
time nl when signal CON is in low level at 
step SI 12, so that it retains this condition for 
one time, and after this, it proceeds to step 
S102. If the signal CON is in low level for 
consecutive two cycles, it proceeds to step 
SI 13 from step SI 02, and the flag pon is 
reset, turns into a condition of waiting for sink 
signal and returns to step SI 01 . 
[0090] This dropout countermeasure section 
is able to be made longer instead of one cycle, 
and it is needless to say that it may be elimi- 
nated instead if external disturbance is little. 
Further, similar function may be conducted by 
making this one cycle as multiple in natural 
number of above described data block period 
to match with the timing of synchronizing 
code and using the synchronization code 
detection signal instead of the signal CON. 
[0091] Further, the light from the pointing 
device 4 that reaches the coordinates detector 
1 varies by consumption of power supply 44 
(buttery) which is included in the pointing 
device 4, and also varies by the posture of the 
pointing device 4. Especially when the light 
diffusion property of the screen 10 is small, 
frontal brightness of the display image 
improves but variation of amount of entering 
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of light to the sensor by the posture of the 
pointing device 4 gets large. However in this 
form of embodiment, it is able to always 
obtain stable output signal because the 
integration time automatically follows, thus 
an effect of enabling stable coordinates 
detection is obtained. Further, when the 
pointing device 4 uses a semiconductor laser 
as the light emitting element and it is com- 
posed as a laser pointer which irradiates a 
light spot from a location away from the 
coordinates entering surface, and the light 
beam enters the sensor without much dif- 
fused, fairly strong light enters it, however, it 
is apparent that stable coordinates detection is 
able to be done even in this case. 
[0092] Further, when a pen type pointing 
device using an LED which is used by di- 
rectly touching the screen and a pointing 
device as a laser pointer are used together, it 
is possible to switch integration number nO 
and nl being shown in Figure 1 1 by distin- 
guishing pen or pointing device by the ID 
signal, and make sampling in high speed for 
pen and low for pointer, because LED is able 
to use one with fairly high intensity light. In 
fact, fine drawing work like entering charac- 
ters is impossible with a laser pointer and it is 
rather easier to use when it is able to draw 
smooth lines with slow speed sampling, thus 
conducting this switching is effective. 
[0093] [Description of coordinates value 
calculation] Detail of coordinates value 
calculation processing at the coordinates 
calculation section 32 is described below. 
[0094] The output signals from two linear 
sensors 20X and 20Y (differential signal from 
the amplifier 29) which are obtained as 
described above, are sent to the coordinates 
calculation section 32 at the AD conversion 
section 31 A being located at the sensor 
control section 31 as digital signal, and 
coordinates values are calculated. In the 
calculation of the coordinates values, first 
coordinates values (XI, Yl) on the sensor is 
obtained from the output data in respective 
directions in X coordinate and Y coordinate. 



Where, calculation processing is identical for 
X and Y, therefore, it is described only on X 
below. 

[0095] Figure 12 shows the flow of process- 
ing of coordinates calculation. As it is shown 
here, processing starts at step S201 and at step 
S202, differential data Dx(n) which is differ- 
ential signal of each pixel (number of pixel 
n=64, in the case of this form of embodiment) 
is read at arbitrary coordinates entering point 
(specific point where coordinates are already 
known in later described reference point 
setting mode), and stored in a buffer memory. 
[0096] Then at step S203, the differential data 
Dx(n) is compared with threshold value V 
which has been preset, and calculates data 
value Ex(n) greater than the threshold value. 
By using this data, coordinate XI on the 
sensor in step S204. Although center of 
gravity of output data is calculated in this 
form of embodiment with center of gravity 
method, it is needless to say that there are 
multiple calculation methods such as a 
method to obtain peak value of the output 
data Ex(n) (by differentiation, for example). 
[0097] Then at step S205, mode judgment of 
coordinates calculation processing is done. 
For calculating the coordinate from the center 
of gravity XI of output data, there is a need to 
obtain specific values in advance, and the 
method to introduce that specific values 
(reference point setting mode) is described. 
[0098] In explanation similarly only for X 
direction, the pointing device 4 is positioned 
at points (al, pi) and (o2, p2) where X 
coordinate and Y coordinate are already 
known, on the screen 10, and above described 
steps S202 through S204 are respectively 
conducted, values of center of gravity of X 
direction sensor being obtained at respective 
points are delivered as XI u and Xl 2 , and 
those values and already known coordinate 
values al and a2 are memorized, respectively 
at step S210. By using these memorized 
values, it is able to calculate X coordinate of 
coordinate entered point to be calculated at 
normal coordinate calculation at step S206. 
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At step S207, calibration of coordinates 
values is done as needed aiming for providing 
higher performance coordinates entering 
device (for example, such as correct distortion 
by software calculation for compensating lens 
aberration of optical system), and coordinates 
values are determined. 
[0099] The data signal that show the coordi- 
nates values (X, Y) being obtained by above 
described calculation processing is sent from 
the coordinates calculation section 32 to 
communication control section 33. data 
signal and control signal from the control 
signal detecting section 72 are entered into 
this communication control section 33. And 
these data signal and control signal are both 
converted into specific form of communica- 
tion signal and sent out to display control 
device such as external computer. According 
to this, it is able to conduct various operations 
such as cursor and menu and entering of 
characters and line drawings on the screen 10. 
[0100] 

[Effect of the invention] As it is obvious by 
the above descriptions, excellent effect are 
obtained according to this invention, in 
pointing device for entering coordinates for 
optical coordinates entering device, that it is 
able to prevent abrasion and scratching of 
light emitting element by locating a cap which 
covers light emitting element of pointing 
device for irradiating light spot and made of 
light transmitting material, able to always 
stably maintain amount of irradiation light 
and its distribution of the light emitting 
element, and able to prevent reduction of 
accuracy of coordinates detection of the 
coordinate entering device. Further, by 
mounting a cap on the body of pointing 
device over cushioning component or by 
mounting a cap on the light emitting element 
over transparent cushioning component, it is 
able to cushion the impact which occurs to the 
cap when conducting entering of coordinates 
by pressing the cap to coordinates entering 
surface. Further, by the light transmitting 
material of cap reducing coefficient of friction 



of cap surface, or locating particle shape or 
line shape sliding components having lubri- 
cant as the major component on the cap, it is 
able to reduce coefficient of friction of cap 
surface to further prevent abrasion and 
damages of the light emitting element and 
coordinates entering surface and improve 
operational feel of the pointing device. 
[Brief explanation of the drawings] 
[Figure 1] Cross sectional view drawing 
showing the structure around cap at the tip of 
a pointing device for entering coordinates 
according to the form of embodiment of this 
invention. 

[Figure 2] Schematic composition drawing 
showing total composition of a large display 
system including a coordinates entering 
device using the pointing device of the same 
form of embodiment. 

[Figure 3] Schematic composition drawing 
showing the composition of the pointing 
device. 

[Figure 4] Block diagram showing the 

composition of the coordinates detection 

device in Figure 2 in more detail. 

[Figure 5] Oblique view drawing showing 

locating relation of two linear sensors and a 

cylindrical lenses of the coordinates detection 

device. 

[Figure 6] Block diagram showing internal 
composition of a linear sensor. 
[Figure 7] Timing chart diagram of each 
signal for explaining the process of recon- 
structing control signal from the output signal 
from light receiving element of coordinates 
detection device. 

[Figure 8] Timing chart diagram at the 
completion of a series of operation of recon- 
structing control signal from output signal of 
light receiving element. 
[Figure 9J Wave shape chart showing an 
example of output wave shape of said linear 
sensor. 

[Figure 10] Wave shape chart showing 
skimming operation of the same linear sensor. 
[Figure 1 1 ] Flow chart showing the control 
protocol of the same linear sensor operation. 
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[Figure 12] Flow chart showing the protocol 
of coordinates calculation processing at the 
coordinate detector. 

[Figure 13] Cross sectional view drawing of 
pointing device tip section showing another 
form of embodiment of the cap of pointing 
device. 

[Figure 14] Cross sectional view drawing of 
pointing device tip section showing another 
form of embodiment of the cap of pointing 
device. 

[Figure 15] Cross sectional view drawing of 
pointing device tip section showing another 
form of embodiment of the cap. 
[Figure 16] This is to explain another form 
of embodiment of the cap, and (a) is cross 
sectional view drawing of the pointing device 
tip, (b) and (c) are frontal view drawing of the 
cap. 

[Figure 17] Cross sectional view drawing 
showing another form of embodiment of the 
cap. 

[Figure 18] Cross sectional view drawing 
showing another form of embodiment of the 
cap. 

[Figure 19] Table showing operational 
modes corresponding to operation of four 
control switches of the pointing device. 



[Explanation of numbers] 

1 : Coordinates detection device 

2: Coordinates detection sensor section 

3: Controller 

4: Pointing device for entering coordinates 
5: Light spot 

6: Light receiving element 
7: Signal processing section 
8: Projection type display 
10: Screen 

20X, 20Y: Linear sensor 

3 1 : Sensor control section 

32: Coordinates calculation section 

4 1 : Light emitting element 

42: Light emission control section 

43A-43D: Control switch 

44: Power supply section 

46: Cap 

47: Cushioning component 

48: Transparent cushioning component 

461 : Added layer being added with lubricant 

462: Non-added layer 

463: Sliding component 
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[Figure 1] 



[Figure 2] 




[Figure 3] 



Pointing device 
4^ 44 



Control switch 



A 43A Light emitting element 

! ^ 42 41 Cap 

t ■ 1 / 46 




(Figure 3) 



43D 
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[Figure 4] 



[Figure 17] 




(Figure 17) 



[Figure5] [Figure 11] 
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[Figure 6] 



[Figure 15] 



(Figure 6) 



27 



CLR 



Ring CCD Section 2N 



Sensor Array N 



Integrating Section N 



Accumulation Section 2N 



Shift Section 2N 



Linear CCD Section 2N 



26 



Skim 




Section 





28 



^ 29 




/ 4 Pointing 
device 



-O OUT 



(Figure 15) 



1 Light emitting 
462 element 

Not added layer 

l 461 Added layer of 
lubricant 



[Figure 7] [Figure 18] 




component Cap 

[Figure 9] (Figure 18) 
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[Figure 8] 

cmd aiHIHIIBBIHI 



LCK 
LON 



RON 
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lilL 



rcl n 



JL 



(Figure 8) 



[Figure 10] 



(Figure 10) 



An 



An+1 



Am 



(Figure 12) 



(Start ~" \ 



[Figure 12] 

S201 



— . 5 

Read Dx(n) K 



202 



S203 



Compare Ex(n)=Dx( n ) -V 
S| II Ex(n)<0 then Ex(n)»0 



Calculate 
gravity center 



JL 



S204 



XI = ZnEx(n)/ZEx(r>) 




[Figure 14] 



r 



S208 



cont-cont+1 



^S2 Q6 



x^nate X = C X1 ""XI ,)(a r g t)/(X1 r X1 ,)+* , 



I Calibra&n, 



TS207 



4 Pointing device 




C End J 



49 4 1 Light emitting element 
Transparent cushion material 

'46 

Cap 
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[Figure 13] 




(Figure 13) 



[Figure 16] 



Pointing device 




Sliding component 

(a) 



(Figure 16) 
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[Figure 19] 
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(Figure 19) 
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K»^ir©^«a5ic, mc£%*?*a9a%tttmi6> 

5 fc # KMC*-* 5/ 7aWBJ^AaKl£»*lrt- 
3 «fc 5 Lfc r i: i -f a«* Jfl JB* A, 

TRtt btiit Z t Srttft fc f 5IS*S 1 icBfto&ffA 

[S»#>53] fIfE^^y7'l43*tt«s^? 5 ' , <CSi@«lfiJ«- 
L-Cflsai AAfflfll* S Mt Z t Zft 
«ii-*l»**l*fctt2KIB«©*BIA*ffl»**. 

«fc+«»#*l fcE«©**Aaffl»*A, 

1"5SS*« 1 *»<b 4 *"C©vvf 1 JStc:Bi8B©ffi$A 

im** 6 ] bub** v ^^nn^mrnxm^m. 

ttWBitsj * w» l -c v v ^mam h a v ^*#mtm 
tLitzk&Vfmt-rz,$i#iM5\c&m<Dm®At)%¥a 

[1***7] |JE*+!x^ , ©lWMR»«rtt«i*6fc 

1-&M*a 1 *»6 4 *-c©vvfii*» 1 JKcB«©M«A 

[1***8] i»e*+y7©JWWf»*ffi*3tf*fc 

©RBfcRttfc:: i: fcWRi-fSR** 1 *»6> 4 *"CO 
v vffta* 1 *KB««)tt«A*ffl»*A. 

Uswro&fcfcRW] 

[000 1] 

#>s h«rRf«tfcaH«A*«:ft5fcftroffi»A*ffl»* 
H-CfcoT, SflBJt^jKy h*flM«-« 
*JBMWcRtt 6iifcailA*»iW**l!:Bi-5 t©"C 

[0 0 0 2] 

mX<D&.m ±E»*¥*w*«A2>iSBtt, MB 
M&A^tW^AI^^t 1 .Mcffl^bftT*} 9 . 

*S7^*yW©ffi$A^BiL-Cfl?fi!c$ 



tvrt:^iiB±©tt«©ffi(llw»ur, aft*****. 
fcffi«A*ffl»** (BIT. »*AfclMWS) fc*o 
xmm Jfefc J: 9 *^ * y h *BM* U 

*©Ji*«fcR©ft**A#ra 

A# bfc 9 1-* J: 5 fcflWtSivt i^S. 
[0 0 0 3] Z<D%^<D]mXtl^m.t LTtt. CC 

dx y r-tvf-^y =7t vf-£ffl^-cffi&A#E.h© 
ucaiai- st©^, psDti*tf*i 

[0 0 0 4] Will, W^ip7- 7 6 9 0 
9-CW*LXXx#v h©lfttfftg©ffi*£fc&tau Wi 

mcmft&mftxmm®fi-&m$:i-z>mw\z.<>^xM7jk 

SftT^S. Sfc. #BB¥6-2 7 4 2 6 6-^«»C 

I*. y-Tccv^vttmftXfr^xtzm^xm. 
mmmnsmutimmztix^z. 25 

0 3 1 8 2#<Ctt, PSD&ffl^fctSttKoVvC, *© 

[0005] rftb©ft*©*^5*;©MtiA;^e©*f 

W;itiLED, f^nmi-onwv 
«»K H t -CtSSiJIi^S Lfc fc © lift < > 38* JH^T- ttffi 
**©ft«gClcEffit-Cfc9> 383t*^*»b©3t*tt© 
*W*^3rfc«*fc*«AaffilE|lMtLT^6. *U 
•C, V***#-f V^tU-Cffi*A*ffi*»6lfth.fc0f*» 
fcJt^^f h«rtf«A*ai«!:flMturffi*A*«rfi i 5» 
•a-fc*>5d5, v^SA^VirLT^ffl-rsii^, 
3l»^*miA*iBK*fc««4*r*«A**tT 5 <fc 

[0 0 0 6] 

[36WdS»*LJ;5t-faS»)S] La»U 

0>Jx.li> LEDfl>aW»±«HS^a*A*B!i 
VXt LX<DBVWmt\C£iQ , LED*»b©583t©R8 

ttjfsa©<eT«r*a < ^©^aj-a-*5^ d«:„ 

[0 0 0 7] ^5t5> 36*g6(C7-f/U^-SrRftfc 

■Wt*»#fF*iw!i:v»**ai«l-C*>o-c, **S5»t 
U-C©^*m?-©-S5t?fo9< ^©JSE«^ffi#t^(c» 

[0 0 0 8] t LT> Mf4^L7^/V?-Wf« 

-©5S^. Jltett, Jt^ft±fr©SS«i!J s i^ST?fcofc„ 
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[0 0 0 9]-*, LED*0»*R^ttI*JUB«*J- 

[0 0 10] £fc, ?8ft$*ftV>L7 4A'*-;W*Sft 

[ooil] #38Wtt, rroi 5 ftf^JgtdK»--Cft£*i 

<5 £ £ lc<fo2> 0 
[0 0 12] 

[I5^£»&-fSfcii>c^g!] ±!EC»^j@«r«?ft1-5fc 
ft, *»WU:J:HHt, 3fe¥«ffi«A;*li&Rc9ffi«A;*jB 
H£JittLTffi$fA#£ff?fc*c9j&glA;'J 

ttiK^asfcJSf&fcRtt e>nfcffi^A^fflffl^^l-*3V^ 

^A*a(-^(tt$*Tffi^A^SrtT5 t StcfltME** 7 

[0013] r<D«t5<t«^J:n«, 
Srffi«A^SIwStt$*TSaiA^*fT 5 £ + v 

[0 0 14] #389)11;: ,fc*U*, S5IH*^y7 B tt 

[0 0 15] £©«WtfcJ:*wi, fc*A<0$fc4»»&ffi« 
Artffi lc8&«$tfTffi£ Art £fT5 

[0016] $e>fc, *3M3fc**wf, ina^-vy^r* 

[0 0 17] ZilbammzXtltts ISAABt^rt 

v U<t It T ffi^ A* 5 mk: * + 7 T'fcanfc s 

tfRSrRfH-a-fctf-etS. 
[00 18] £e>lc, #3§iJ3teJ::h,tf, WR***?** 

7\0'>ft< £ tJEffiC^ft+S J: 5 KRItfcflWi. St/ 



[00 19] ztib<Dfflmz£ti\L **ry?<n$m<o 
ft, Wcffi«A*Bfc*ir3'7*«:«« 

^f^»?IO^<, **7 7&tfffi«A;>jB©BM* 

<ft*>. 
[0 0 2 0] 

[XiO^M] .EAT, 0S:#Rabr*5S^(O|IJS 

<DMn&%LW-tZo r, ffi£A#as»Ttlft*3!3i 

[0 0 2 1 ] mmAJj%iWZ-£tt±%>&7Fi/x'rJ*<D 
Wmf&toBLm S1\ *»W©»8^«K± SAMBA 

[0 02 2] 02 Ic^-f^i^x M£-e!*.tlZ>mMA 
fimW\*. ASULT, ffi«A*ffit*fc**BB«rfll*i- 
5*:? y->l Ch, C*U-*)-L-tft^-A4 5£?Stt 
LT3fe*#7 h 5&flB#1-3*g^A4fc, )fe*J#yb5 

«Mtt3*>tf-c, WA*BiLr, 7,7 y-vi okh 

riSRttfeftS. 

[0 0 2 3] JS^*4 0HiWtt«j4i-* <) 

[0 0 2 4] JMM*ti|« 1 li, ffi*»ffi-fc 2 , t 

©* V-y-g& 2 g>M«M3 £ tfffiglSSgft £ fcfi 5 a V h n 
-73, ffiUBKS^ffl-fe^iUT 6, ff-t 

>1 0 ±T?OfiSltegC0M^, s.ot}t^jr4©m^-r5 

V h P — 7 3 J; o T^F0*<D ^ > f a ft if 

[0 0 2 5] #ltS!**£B8 tt, »*«-?-aRt Ltffl 
^FEl^o = v tf a - * ft ^©^BB^KSH1*» f>H8iffi^ 
^A*$*i5ffl<fefllf-«iaW8 1 rtv»cJ;9»J»$ 

zti&mw-t 57^8 3, -twfiap^jtsrsit-rs 

$7-8 4, SO!7>78 SiJ^OK^rofiafJTti:?^ 
-8 4^f 3 roRM7 , fc^7ti-5='V^^f—uvX8 5 

^bftsM^^t, wkmztiitm&'**/i'8 2 cob 

ft ^ , ffMcoa^Sr^ 7 y -y i o (ci^-r 5 r t 

[0 0 2 6] t. 7 y - V l 0 li, Sltiii^com^SeHSr 
/S<-tSfc»lciiS«ft3ta:RttSr»fc-er-C*>SOt?, 

^4^b5l#t$nfc7ttr-A4 5t)7t^^7 h 5C0<fc 
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[0 0 2 7] r©*|c«*-rsrt"C, »*A4ICJ;9 

fc, 0±lc#*y^T^y*?£^U 

[0 0 2 8] <ffi9A4 0ff«Rn> »**4 0 

— Sf*>av^f4LED*d>bft53B**^4 1, *<D&% 
»t5»JW4 2, 13IgB44, Jfctfte4fllO 
tft«^-f 4 3A-4 SDMTLtV^. *fc, if 
*JU©jW»fctt»***4 1**5***:/ 4 6** 

10 0 2 9] »3tWJ»SB4 2tt, 4 fiOjftflyB*^ yf" 
4 3 A-4 3DO»f^ttlitCtei:r, 

[0030] 019 IS, &ffMB*-f yf43A-43D 
co»f^^j5SCfc3S3t«l»«B4 2 0«miteJ:a»«*4© 
■iff*— K 4 1 «r»i-*Bt? 

7>f- ( yf4 3A-4 3DCTJ£Ul^ 0 ft**, HI 1 9 

~a-CQP?tfffl L 4 if iff 5 fctfxJVO-tf* 
#L*: (HfPLfc) JR«, x»iitfc«l (tfLTVMfc 
[0 0 3 ll»Mlt »^4SrgoT»3fe* J F4 1 

JvCfctK £;fcfcl¥r£fcfc£9*^A4 5#3Mt$ 
ft£> 0 a— vi 0±fc*^*y h5*«l!S 



[0 0 3 2] A&UMttWJWSttlc^&tt 
BlcEtt£;h/fc*^:y^4 3C, 4 3D^}fr^ cbi^J; 
or, Eli 9^^i-i oK^yftry&xt^ytffryo 

-So -fftto*>, Myf4 3C*fft:ii:iot^ 
y*^©«»fcftB, £*^B<OA**H!teLfc!K 

fc* ^^f4 3D^jft:^ao^y^yott 
O±(Dtt«<0<fc«-C* rii*<IE*te:jt**H» 

[0 0 3 3] ttc, ^yf4 3Bft ^t'^464: 
LT«j«*tir»«*4 05feiB«lc:K»t 
bixr*5 9, y->l 0fcffi*:M<«fc«»«rJ¥ U 

■MW6. *f£#J^ J§^JU£g?K Ms/f43A 

*rJf LTV>ftv>#1gT% iB^4^ife««S:^^y-v 
i ofcJfLfttf*:: ^yf4 3B^U * 

t ft Lfc g «ft^yA*»ff Srfi 1 5 r t ^-Ct S 0 
[0 0 3 4] :«iWyf-4 3A^t 

^y#^yflr*3PW*Sixa. -fft*^ 

So 

[0 0 3 5] Jg^4^3feiffiaSr^^y-y 
1 Otcjf Lttttft<Tt>, Myf4 3A£}fi2:tf, % 

•Cffp^^, »^4 05t*»SrA*B5^«ftfcS-frfctt 

[0 0 3 6] rc^J: 5 **HS»JBt?W:4ffi|0^>f y 
f4 3A^4 3Dtffl^ AAB^^y-yio^ 

e>KnT^Tt, *fc, Kflfftcv>rt, @^-cwsftgfe 

ffluftv>) ftbtf, »** : f-4 i ttWftfttr-A&» 

[0 0 3 7] fflu »*S4o3fe««BSril[«^^ y-v 
l 0lc»ttjS-frSJ:5^«ffl1-S4l^, #Itr-<t tt, 
»**4 0*«*B5i^^ y-yi oi:^Jg«lcj:-5JS« 

[0 0 3 8] J tiX J Pix«** J f-4 1 KLEDfcffl 
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i o ztizmvxts^&K ¥<Dm&%ftn&m® 

cojgttte, y-y i o±o*#v^y=ia-4ifr 
Rjacjw-s^ifc-e**. m^A 
4fc«Ji»ft*^>^*Rrf, *©*fPfcJ;9RJE»* 

r« % fg^A4rtafcsv^ffis«itas&irt^fl8«r« 

#+5<fc5fcLT, ID#*-CHt4<, «tt**Sr^» 

[0039] *fc, ro±5ftifilp©lWP*#ytt, tt 

SblC, ^^yf 43A, 4 3 B0>V v 1*jXJ&*— 
*fcr*W3WcEA«HH*«!*RrJ6CtteJ:oT« 

5 ft ^a^/s *«* sr&frr set amR-o* s 0 

[0 0 4 0] ftfc, y^4 3A-4 3D^|:]S 
[0 0 4 1] «J3£<D«J:5U:, i^4(D^yf4 3 A 

*fctt^^fyf-4 3B^ty|:/^iMif4 I©* 

yid»bfta«*try b©a-K w-*-iDft« 
^ v y $ y*?s< vfctv co$iJffiJft^ft if (Dr - * ^ 6 ft 

fcftoTJRftfflASiX* (0 7 CD L S G<f o 
[0 0 4 2] ft*5, *3HS«»-Ctt, *T-^yHC 
*5V^T, "1" IfyHl "0" fcT y hfc*f l/C 2*©NJ 

6 h (6 4<@) CDx-^Srl 0 tfy hSOa-KO 
3&T<D1 0 8fl03-Kfc#J9ftrt6*jSfe"C«F*fkL 



[0 0 4 3] fitj^Lfc^^^JzTJ^Vtf* 

^©•MWl*r*2 i^y h-cfcsa\ i D»*(offioftv^ 
^-^taiffiuftwntfft&ft^o *r-c, 

-CH, 2 4 fcfy htl^py^t LT, $M0M>2tfyh 

*BE«*tt0 0 t IDttll* , &<D2 tfy Hirft 
b^y^-f, 1 6 tfy h©f*-^t 2 tfy 

[0 0 4 4] r(DJ:5ft^-**ffi»Uk<fc5ft#^fc 
<fc<m#flrt-*fc* 4 OfcTy hfi<0«»fcfta. 
Stci o try hg^^v^a- K£fMHrt£ 0 rcoi/^ 

t^So ?tot, l^njx^-es 0 try bgtf)£i£fr^ 
tftO, IWfWM-fcl 6 tfy hOIDSfcttWEE*^ 
~*££ffiLTl^:i£KftSo 
[0 0 4 5] *fc % ***»Rt?tt, -blB/O^JJ^JS 
»fc»Jfc^S#l<0JS««6OkHzm/8<0 7. 5 
kHz*»2 0jSI«»*:U J tG>JS»£J:l2 "0" ITy 

fc*. ¥J$£i£tTy hu-Hl, JR2 0JB»ft«>2/3 
O5kHz£:ftS 0 ^IC, I7uy&»5 0 tfy bft 
CD"?, 1 0 OHztliiyo^/^ 24 tfy b (Dy*— 9 
i£ffUTV^r <h(CftSo Lfc^oT, ^yv 1 ^^^v^ 

fc*»try bu-brt, 2 ooo try b/|jre*>5 0 

[0 0 4 6] (^ti/^Wl) ^tw, ^-^^^^4 

[0 04 7] ^Hii?glico^^ A 4 (Cif^V ft, H 1 id 
Tf^&bXCs S*tt»^«t l 9ftS^'Yy7 P 4 6#»3t* 
^4 l«rR5«^»*A4O5fe»fBJlcRJtbtlT^S 0 
ft*5, HS-Ctt, ^t^^4 6Wffl^yf4 3B 

3BB^4 l«5«J*4:ftorv^tf, ^TLt^>fy 
^*««i-S*^«BJ»tfto-C^5£«ttftv^ 0 Hi-e 

*iry^4 6*^y^t*rti-a«ff«BWTrr*ft 

<, ^^4 6^S9fc(tO*ft5^-Vy7 p ^L-C^ 
*A4O*ft:<0ft*»^H«S*b-CS6»Stbrv^1»* 
^L-CV^5 (C«)»*«)^y^iJryliR»Ht»«A4 
offio»»^Ritfe^^y^tfc-&ntfJ:vO o 
[0 0 4 8] ^ty^4 6lt 4t*A4 0*SaSrK» 

i^^y-yi ofc»»i-s*-K-cjBaA*i-5»& 
LED*o*3t*^-4 y-yt8»tsi 

tttftV\ ^^^^^46(1, »**^-4 1te#U 

x, e«:iB*^^5-yi oHfbftrtsr. 
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t fc <fc 5 ^ 4 1 iciD to » 

[0 0 4 9] ftoT, 38**f4 *t V-yt<D 

*»KJ:9JiraUfc9«#o^-c. 
[00 5 0J **y:/4 6tt, 36jte5lH=-4 l^bOJtS: 

*>*9«SES*-ricatiaL^^ y-vi o^«it$^^ 

i^pmma itftyArmm) . as (^f^, 
yvzLhVfr&m&m , ps (^u^f-uy) % pc 
(#y#-#*-h) , x#^^«rn*«)an«MR*m 

[0 0 5 1] *fc, ^^^^4 6tt, JB*ft4<D5tefl»tt 

[0052] (it, ^y^46tt, ^^y-yiot 

*K:»fti-Jxtf J: < , 0l3l:*tct5Wt5'7 p 4 6 
£D 1 Z>4&^«fc 9 /MBHKHWEi- S <fc 5 let*** fc J: 
i\ *fc, nc<Hi 3 lea**" J: 5 fc, ^^!)-yio 

^S4©*»^t^4 6*1* Lft»t*»©«» 

t^tobifS*. ^<o»)4W>f,ftS»iB{W4 7 
^it^7^4 6 ft 4 o***iSWWc8#i- 
a*rtfcLTfcJ:i\ 

[0 0 5 3] Ell 3<D«Kfc<D»g\ g9ffgM*4 7 

t)^ty/4 6i:WM^4 l^bWBU-CKrt- 
b*U ^t*^4 6£** 1 OfcflP LotfTJ&g 

A*SrtT5*&^** J »*» J f4 lfcfllfcbftms 

[0 0 5 4] BfcttSSftv^ M?-4 1l: 

[0 0 5 5] Ell 4fc:*'tJ;5fc:* *3t*-^4 l 
i^ty^4 6 t COPTIC s/y ay=fAf©aiB4ft*tt 

*>sv^»3i?^h-e-«oawft»tt#d»6>ft5a 
we«W4 8Srts:»t6«5g, -r^to^, ansmBtt 

4 8*r^l/t**!/:/4 6**** : f'4 1 fc«#1-a« 

4 6 £}¥ Ltttt * g50»«£^to b Jf S r 1 So 
JEfc, S^®ffi^»4 8C0W^.^-^(cWS-f ar tlC 
£9> fcjtSTM l t^y^4 6 fcwiBo^-fy^*: 
*** : T-4 1 *SWiLT**lc-£fc:1-a::fctf-e 

[0 0 5 6] rcDEli 4 teS-MBa^^W;, 
4 l t-thSrB5^^y7 p 4 6 fc©IBttffln"Cttttv* 

*ricaw«««*f4 8*s#e£+6o-c, jk«a* 



^l:)§^40jtSW^t y^4 6*** y—yHfL, 

f+tt 5 w t C J: a ^ 4 l fcttft**)* *JP 
to*i:t**<, *o«»*g»Six6 0 
[0 0 5 7] CLhoiJK:* SJtttffftiOftft^ty 
7*4 6-c*Jt*f4 i*mom&ti-Z^t\cl:<9, » 

[0 0 5 8] Mic, *+y?4 lfciH^-tfc** y-v 
1 0 &0ttttKJ:fijK& 

:/4 l^im*ajfett (^3t»a®*) «:-££l±fc« 
[0 0 5 9] fl|;ttf x -jttttlcJRnratt»JIBtdt»i-6 
fflV^S»#J**W!lDi-5 0 :««:^^4 6^ 

*"raa*tt»wcaani-rarttc:j:9, ^^4 6 

fc * 9 y - V 1 0 t oWK«RS:««**a 

£ 0 rotWBfcLrA^ttlctt, I7iryv-v^ 

y^y^y*, ^n>f ^t/9#tfflv^6. *fc, ftfeco 

[0 0 6 0] jRUPO*i5fet LTtt, fi^^jE^LTt 
Sfl, ±3taa«Wc**<»»«:#*ft^3WcH:l 0 0 

oppne*^aaT*)a^, tt9 9t*fcA»&*ica. 

^4 6©a*tt»»***U »*«««Cj:oTttt||«i 

[0061] *fc, kceii 5-c^-r<t9t-, mam 
ic:j:a^3t)»affl*«>iif**flB*-rafc», ^^y-^ 

l o fc««H-6**:y:/4 6 ©*HH©*iBaa>*»JM*: 

«jd L^sRipa 4 6 1 1 l. *3fe*^4 ifliortatt» 
SJ^»nLtvN^v^^p^4 6 2 tbrt>J;v^ :o 

^+a»»w»9tt**»**rj|%*fi»ra^ 
i*-c#a, 

[0062] ±ia** y-^i o to««icj:a 
iwtt«rflBfrra*ic ^»J^«, r^y/u*^ 

9»B***r±rffcWbl(Wa«r±B«Bafc 
[0 0 6 31 MC, ^t^4 6l:^M^t5 
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i6 (a) i^-r<fc5K« mM&±f$.ttt-tz>mom> 

bftS/hSfttttt (r-Xtt) «iB!jaW4 6 3«r*+ 
y^4 6©rtWro£85l^£&^SJ:5U:&tt, 

&]Effi^6J!,fc(7)ASH 1 6 (b) -C&8, mi< 
*V-yZf4 6&JEMfrbfL1Z.W&. 016 (c) 
»9fMf 4 6 3*R»©«#fc»l*LT*ir5'?'4 6® 

flS*AA»*fci&!>a»f4 6 3 as** y-vic««W*J: 

[0 0 6 4] rwAS'teW^t-fSctiiiio, 

7*4 6i:^^y-Vl 0 i©Stt^FtCj»*W*?ft*)tt^ 
#6tv5i:*ic % Sntt;WgiW!>tttt4 6 3fijfiU * 
v*ttl»*-C*)S*»bv BS«W4»&iL-Ctt»3t* : f-4 

i wt4<» *fc, rr» 

tick t), ajK«WRWtt#»&n. 

[0 0 6 5] El 7tt, Jffc. <iOSIlfi^fl8t UT, ± 
1imwmffit4 6 3£*-r y:/4 6<0£ffi»#<D* 

y^4 6<Dfl|fifcl;:J;>J, *+y^46^^J-yiO 

[0 0 6 6] 01 8IC^-f <t 5l-> ±C*-VS'5' 

5^4 6©*«©*K*9©«^H£il5**te»ftStf 

[0 0 6 7] £*±, t&SJSr^O Lfca#tt*m** + s> 
7'4 6(DW(tfflV>8 N *VH4iWW«r±J*»i-ra«£tt 
fc^LlMfcrott0*W*4 6 3 Stays' 7*4 6idK»t5r. 
it*!), 1 0Mirf^4 efcffi&lclf L 

f+tf-Cffi«A#*fT5BK 4$te, X^A^ffiB^©* 

<ft8. lot, d E -Y2'7 0 4 6SU!^^ y-y l 0©^ 

t8„ =«■— if-Kiot^ M^AA^©*:? y 
-vi 0\cMi-zm7F&4<nm<9\i&6>;<ti:Z><D-C, 51 

[0 0 6 8] <M<H8Stti5S l ©IStfifcRB) 
m«l©«$tCO^TI2l4|C,kt)tft^-f £. 04|C^1- 
«fc5lC ffi»*W#lKH:. Sfl5zELfcSiJ^^Sr^tb-r 



t20X, 2 0Y (l2 20ffii»1fttil-fe>'1>-«fB2IC«ai- 
8) ir^ft^tt-CfcD, »*ft4©553feig^-4 l*»f> 
©ftf-AIci •? y -V 1 0 ±teRMt3 tiltftxtf 

ffllSllwtt, 0 2*©fi^&S^7£«j&-r8t>©il. 
•C, ^&S&8ii£gB7 l &M«pflr*ttttitt7 2*5|s:itb 

*K 02*©='i'l-P-73£«fi£-t8'b©i:L.T, -fe 
ViHM»8&3 1 , AD^&gB3 1 A, M^Si»gli3 2& 

tfcta^ixSirtfcic y=.rtyt2 0x, 2 0Y*sfW 
^£ff5<f-*l-*&Ji& > y-r-feyy-2ox, 2 0yo« 

8. 

[0069] <a#**6©«*»a*©iMj> *i\ 

ictt, «3t3t^3RttTro*3tWVX6 a (0 2#l$) 

«sie»snT*5?j, ^^y-^i o ±<o&mt>*bnm 

ft. «Mt#ttU«7 2tc43VN-c©J«ffl;^ 0W»Lfcit 

^4<o%%wim4 2\c^x^%m^r\zn^iiit 

8. 

[ 0 0 7 0 ] 0 7 (4, *©W»flr*©«3c«l^SrlftWi- 

Wa»fefc8f f -**£tf»**4i&»&©3teffla«#tt, 
»**^-6T?3ta*fll*LSGtL-C«WHS*i» 
&&g|S7 l-CtMK&llS. ^KfC^SSB7 lit, JftfflA 

(t-^L s G(0tf ] •cft't>il5^ , '^ l o^Kfcco/^^^tc 
[00 7 1] *HJfe^ffi-e«, fitfisro^i ©JSiSlfci: t 

VhB-7J;t)ifV^«t?fe8 6 0KHzSrfflV\ ^ 

v>8#^ y *- b a > y b-5 1 iiffir«mi-5 r. t 

r t k J; o r Sr m±-t 8. 
[0072] $r, ^»^&IH5 7 licit) m&Zfttz 

SiSft-g-CMDtt, *iJ^ft-§-«lt±lSB7 2lcJ;o-C7 ? v J : {' 
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[0 0 7 3] *fc, «BHtfCMDl:t4il5»2(OB 

*ft^*S3-KjepojB«iwt'fe^**J«i»3 uao 

•cftfflSJv rofi-^c^oT y~r-fev*2 ox, 2 

0Y*««li-8»K46. "fft*>*>, ty«W3 1 

U *<D&, 8CH«#CMD<DiC*>T^0(C(kffiBI»!L 
fc«fLCK«r4rtt8. r<z>£/££tifdi^ 
LCKH iB^A4(0*3t«)*«i^raML*:-^»iR 
©flHJfcftS. 

[0 0 7 4] *fc, 3WMB#CMDa>e>tt:, ftA*<0# 

hft-^RCLsftW U^/UOMI-2o(Oy ^ 
Tiryf"20X, 2 OYfiJty h**U tt^LCKO 

[0 0 7 5] »JWt*tfcWi»7 2W:^y^»Srtt 
HU tt»«S^/>fX-eH:4<, flW* 4 6> OA* 
^WJftSnfcriSrfllBB-rai:, i 
ffl«fM»»3 3*»b*V*M1IPtt3 Ucea*tl, 
Tir^*2 0X, 2 OYOfttNTSft CON* 

[0 0 7 6] B8«\ Jftffi*«#LSG#*<fc9, ± 

CONfen-l/^;Vfc49, *<B*S#, y~Ti?y*2 
OX, 2 0Y*c±5ffi«<oa*»fpS:j|*Ti-6. 
[0 0 7 7] ( P ^Tir vf-oflWU «*&a*oK 
W Rtc, ^rtyf2 0X, 2 0Y<oMM«t 
JM*©#»fcov*TR«r6, ST. H5i±, y^T 
tyf20X, 2 0Yi:IMfc3ft**©E«BB«*r»L-C 

X90X, 9 OYiC&iXX? y-V 1 0±©jft*#y 
h5©ft#y^7ty+2 0X l 2 0YO«3feffl ("feV 
t7W) 2 IX, 2 1 YfclMK0>ift9 1 X, 91Yt 
LT»*T«. rtif?2 0(^irvf-2 0X, 2 0YirU 
yX9 o X, 9 o Y££»fciMK:eB-i-*;iifcJ:o 
^Mti^Xli, YJffi«S:S*LfciB*^tr-^ 

[0 0 7 8] ^Us :Jlb2O(Z)tyf2 0X, 20 

•3ft, *h*ixoM*«*tt*v*IM«l»3 ilc«tt 

£ftfcAD£&g|S3 1 AK<fcoTx^*/Wf-^l££&£ 



ftTje««*»3 2fc»&ft* ri-CW*ffi«ft«rW« 
U *©»S**M^**m«B7 2^b(Ott«W#tt!f 
Or-* 4 3 3*^ UT, Bfjg<0»{| * 

fc, IHmftifaiirfcAft&lbft' 

1I<D$£) Srtfto-frSfc*^, ii««J*SB3 3©**»b 

*yiMPj»tt3 K a»ttlF«3 2^*-K«Bfc*.flH!r 

jWS&ftfto 

[0079] ru-fWcBiBSiifcxffiaHfcWffly^T 

•fey* 2 0XtYi«»fflfflJ-rt>t2 OYttP- 
[0 0 8 0] S)t^-Cfo8iry*TU^ 2 1 ttNflOH 

a^»2 2Kif*.6Jx». a»»2 2tt, N«*»e>fc 

9 % y-HCGfc«EEtrlDA6ri:lcj:o"CJ-feyh 

SiS2 2lct?£ibftfcmffifl «asT^/^«JESr*I 

2 311 2N(B^&4^ »«*4©»Jfe^>f 
f^Lfcff-^LCKCOH (A/fl/^) H (n-U-< 

Wt, Ca^ny^«r«l|Hti-6fcae)fcRWb*tfc2Nfll 
a»bft6i/7h»2 4*:^Ur, 2N«d»b4S5-r 
C C DpB 2 5l£$Kj££ft5o 

[0 0 8 1 ] Ztl\C£*)^ 9-TCCDA2 5fCM:. N 

LTttA/^iBltSftarfcfcftS. rftky^TCCD 
«2 SlilR^bJlfcWJtt, 2N»bft6J^CC 
DSP2 6fc«Kfc(E2S3ftS«, :iO!)^CCD»2 6 
It, ft-^RCLlCj:o'CCLR^2 7^i:^fcl, 
yx7CCD»2 5d»fe©«»«:l(H>C»aL-CV^< 0 

[0 0 8 2] r<o£5l-LT^£ftfcttffi[2ry:/2 
9lc<fcoTa»fctt3ft£o :ory^2 9tt, 

fctt, MELfcmiSo^ Tftfc>*>, 38**^4 l 

[0 08 3] r^#f>n§!)^7tyt2 0X, 20 
YOffl*R^-«SrB9l:^to 09^ BOSitt 

»-efc9, AoR»r±#**ri»«>R», Tftfr*>, *a 

Dffl2 6l:fl ^ftbA, B<0»»fc*|-JftTaHX0>« 

Sm^fftOH^fit (B-AO») ^r^«^iS*ILTttl 
*+6^fclC4**, cn(C«tl9»^*4^6><0)fe^ 
©»oft*tr1*6rt (/^X) coj^S 

SrS: It S r fc ft < LfcffiW A* *^T« 4 ft o fc 0 
[0 0 8 4] *ytl3 9lc^tfcB-AcoS^coi:^:1B4r 
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PEAK«fcj£»i-*ui, Mem isX-tyvtmmtz 

tt**i-6 0 »V**jSUltf, «*LCK0 1JSJB»^ 
HtrilMKVfliiMQ^U LT*«[i|*n ft 

f*«*U rOPEAK«*SBf*0**$THlte«U 

[oo8 5j *&#a*##u:ai^»£\ sj^ftjg 
B-A©tr-^#+»4*#sicfts*jc, yy^cc 

DS8 2 6<^fiai«^Sft3ftJL-CL*5ffltldS*)S, -CO 

**A«2 8jWTO£:fc"CV** a **^$2 8 tt, 
ttft^OU^/USrRftU HllOCft^T, nHJgCDA 

AMR) > -£ftcQ1|ffi£A, BO#H*d'bft$«« 
±5tCi-8. *) , &£>n + 10 B (eft, An + 

lfc*1"J:5tt»»fc4?K Ztl%mVM-tZt\C£i 

x, ##fc»v^s5^**, 0 -t:t)ttfti-sri4<, ft 

[0 0 8 6] fcfcHl ltt. irvflHfBWa ll^SU 
^Ttyf-2 0X, 2 0 Y(D-feV*S0»(O— awfj^ft 

»MWt3itt, *1\ *^y:/s i o i tcftv vr 

•J»»f^SrBB*6U, ^fy^S 1 0 2 te*$l*-Cffi»CO 
^y^Sl 03-C77^pontll:t^, & 

amgn^o^Jt^hu ^y^si04nyf 

W^CDPEAKffi (tr-^U^) 3«3>fj£<D**£TH 

[0 0 8 7] THUS/hSV^H, ^fy^SlO 
5"C*aisI»n^» l (OSfSESn 0 4rjH*.T^«*»«r 
*J3£1-6. «*.rv^ftltH«, l 0 6lc# 

4(CM5o ^tt, PEAKiKdSTHl 

*\ n#n 0ftj@x.^<h, 1 0 7 Kit*, fl[ 

MiMRONW^ (H) {CLTffl^D^ft 

[0 0 8 8] ^O^, ^fy^S108 fc^s^S 1 
0 9 <F)j3 tyls h <T)}V--7X n tm 2 Ogff^Isiak n 1 

Id, ffi-g-LCK^JS^** (H8"Ctt2«) (T^-try 



1 1 2ldi§^ «#CONdS/N>f l^-</Wd»5*4U3tL, 
✓>-f w^</u-CJbaiWtt, X?y?S 1 0 3-S 1 1 2<D 
■i^noissji, MEOBf£|Blftn l-Cft*«JW||r 

[0 0 8 9] Sfc, r*ftf?^K»"C, tt^CON*SK 
nyAtt, lH©*tttttt*flW+6J:3K:, 
S/T'S 1 1 2"C(t^CON^p — U^/H?fcofe4&-&^ 

/sin dSK^e>tt"C*5 9, ^fy/s l o 

2fcittr 0 t>U ^l/t2JS#<0|l(k fffCON^n 
— U^A'-C&fttf* ^fy7 P S10 2^^f>^Sl 
13fcit*, 77^p o ntfOKD-fey h$tt, 

\f\ 4*5, r^Ol^^SrSU^T'-^/nj/^offlffl 

[0091] mmkm#i\zmm+zm&Mr4<D 

J^JUKAJRdttfcttR Otft) 4 4©fi«: 
fc»&ti\ ^«9 3fiv^SAS*^35:Sds, r<o£5 4 

[0092] ^yb, Mmcmmmmzitx&m'fZLE 
Dzm^tz^yfjT'vm^Mct u—ftfj^fih lx 
<Dm7jkM:k*mmi-zm&, LEDttto*#ft*t© 

0, n 1 * I DfS^JcoT^yd^y^^SrflJSiJL 
^(^J: 9 ^MUBttflraif^SKtt^ % sfX\tt*imxh 

[0093] mmmmnvmm mz* &mmnn 3 
2ic*5rt5JK«ffl»»teaoB»ico^rRM+s. 
[0094] ±iELfc«fc5i-ur#bttfc2ooy 
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*Wf*) (4« -fel/f-WlPfBJS lKKltfcnfcAD*** 

m (xi, yd *i*»f,*v5, sjg&ai*, 

[00 9 5] 012 l4ffi^jR»0*Q.a<7?SfEHSr^-t- fc © 

rrtft <k5K> ^7 1 j/7's 20 i-e*aaSr 

fttzm®&®%*-W*&m&®tto<nffife&) -?© 
£w%<DmMt^-ehzm#j ! -fDx (n) (#ni& 

[0 0 9 6] ^fyyS 2 0 3m ^#7*-* 

Dx (n) £^»&£LT«V>fcHffiVilt«U 
^±(0-r-^1iE x (n) Sr-Uffl-fS. rox-^i&ffl 
^t, x.*ryf% 2 0 4TMr>"y-±©Jl*$X 1 &gffl-f 
3. *3SEH0g«-C«i, S^ffiici: 0 fflTj-T-:? ©E-fcfc 
Kffli-^iiS. M^TT^Ex (n) ©tf-*fg£jfc*3 

[0 0 9 7] »C> ^r77S2 0 5-elgIIM© 
ffl1-3fc«>l::fi, feib^i:*3f^fiSr*:«)-C*5<^S^ 

[0 0 9 8] |^«(cx*iR)<o^-Jcov^lftW-rixtf, * 
^!)-yio±»xlS, Yft»asfE*p©jf& (ol, 0 
1) , RV (a 2, /3 2) t», »^*4Srttfll*L.», 
Sd5$0^7 i S'7 P S 2 0 2~S 2 0 4 £&*S?tTU 
©£Tft&ft5X:£lMrX1f©S£MilS:X 1 x , Xl 2 i 
LT»HJU *©tt> iyR&olfBa,, a 2 £#* 
^rs^s 2 l O-CEiSi-5. £©Ktt$Hfc«£ffl^ 
t\ ii^»ffi^»tb^(-ii^7 1 5'7's 2 o 6 -c-iitti-f 

y S 2 0 7 f 14, J; *) ilStt«B)fcffiSA*^fiSrtitt1-5 

[0 0 9 9] ±&LfcJ:5fcia**&«KJ:oT#«>fcJffi 
Hfit (X, Y) «r*if-#flr*tt, ffi^«*g153 2A> 
6iimfJ«lSl5 3 3lc:jie.n5o r©ii{t*J«)S|5 3 3IC 

^i»H<OA^* i?<D&mMft&'<7 5rt^t#5. 
[0 10 0] 



lfl^a»&4S**y rirfc J: !K 38fti&^ 

ffl*8«©iS;T&&5it-C#5. *+y^*«M»t 

Ht^-CtS. £lb»c, 

^E-ryT'ClRltSrtlCit), *-Y:y7*©3lB©BS£& 
£$felcB&ik-C# 5 iritis JB**o«fW!» s M±i- 

111] **W©l6»»«KJ:Sffi«AAffi«*Aoft 
BggB©** y7 , «ffl©*iiS-^i-»rBE-C&5, 
[12] R3aiiJg«©li*AS:fflv^ffi*A*3fi««:fr 

So 

[0 3] Rffi^Aottjft&^-raKftj&H-CfcS. 
[04] H2«t»roje«*W»ro*««rJ:9B¥ftfc*i-^ 

[05] mmmtkm&oz^ov -T*wtn%K> 
[0 6] y=r-fev-tj-©rtas«^sr^-r-^py^Ei-c«> 

IMS] m&ftX+tomXKVfrhmWStt&tt* 

[0 9] ±Eysr-fe^*oa*«»<oiflSr«i-jfi» 
[0ii] ray=.r*^»«i^<o»j«i¥ii«r*i-7B 

[012] BWHtUlt!:j3rt«aMd|[«10¥)Rtr9 
t?n-ft- H0-C&5. 
[013] y^»<t»*lS»ll«r*+»* 

[014] &*£©*•* y^OJEfctt©*lS»tt«r*-r 

[015] *-ryy©Hfc«o*««li«r*i-«**3te 

[016] *+y5'©HtettoS«t»»*RW'f*'b© 
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(a) tt^AftflinoWSB, (b) XV (c) 

[Eli 9] »«Ao4«io»ffffl^^y^o»fPKis;i: 
[ft^oSftW] 

i ffi^ms 

3 r3>^}>o — 7 

5 #*#>yh 

6 S3t^ 

7 ffl^&Jilfl 



8 

io y — y 

2 0X, 2 0Y y^Tir^f* 

3 1 *V*WJ#» 

32 mmmu 

4 1 aft*^ 

4 2 ^*$1J^SP 
43A-43D M^-fyf 

4 4 

4 6 **y-f 
4 7 

4 8 S^JSfflflW 

4 6 i »#j*«aniLfcas*D« 

4 6 2 
4 6 3 



[01] 



102] 





-11- 



[1314] 



II 7) 



(04) 



6 







/ 

✓ 




41 




y 














\ 

\ 



20X 
'J =7 



20Y 
>J -7 



71 



72 




32 




463 



(H17) 



[H5] 



II 1] 



20Y 



(09 1 1 ) 




-12- 



[H6] 



[HI 5] 






-13- 



ims] 




LON 



rcl n TL 

RON | I _ 

CON 

-4 

(B8) 

imi o] 



An 




-14- 



[09 1 3] 





-15- 



mi 9] 











«* 






X 








OFF 


OFF 


OFF 


O 


X 


X 


X 


ON 


OFF 


OFF 


O 


X 


0 


X 


ON 


ON 


OFF 


O 


X 


X 


O 


ON 


OFF 


ON 


o 


X 


O 


O 


ON 


ON 


ON 


o 


O 






j ON 


ON 


ON 


X 


O 






ON 


ON 


OFF 



C019) 



7uy h^-i?<DWi% 
(72)|6^# B* & 

<72)»9I# /h# JWT 

JKJt»*BKTA : T-3Ti30»2» *ir 



-16- 



(72)35W# /Jn# 22 

3KK»*BKTA-T-3TB30»2* 

<72)*W# Aft EE 

JKW*BKT*^3TB30»2* 

F*-i»(##) 5B068 AA01 AA36 AA37 BD02 BD09 
BD20 

5B087 AA04 AE07 CC09 CC21 CC33 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



